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(54) IMAGE PICKUP APPARATUS AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem in a conventional method 
that the method disclosed in the publication of unexamined application, 
JP 19930056446, that may have caused particular image quality 
deterioration in an image because of adopting a ratio of a rate of change in 
a local color signal level although the method allows to sufficiently 
reproduce the edges of the image. 

SOLUTION: When the direction of signal correlation is in a vertical 
direction, the signal level of a non-imaging color signal of an interpolation 
color tentatively decided by a geometrical similarity arithmetic operation 
depending on a signal level in the vertical direction is selected, and when 
the direction of signal correlation is in a horizontal direction, the signal level 
of a non-imaging color signal of the interpolation color tentatively decided 
by a geometrical similarity arithmetic operation depending on a signal level 
in the horizontal direction is selected. 
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[0 03 3] C©^HJtc^4ffl«E^ffi«. ffiR8fe©#}g 

©Sit^f6]3?.«7j<:¥^{c&a-r5Bi^«:*JW-5}ilSfe 
ft^©<i^u-<;u*fiiiEL. MiE1ftoflN»U'<*»*ft 
f5J^@^%^R£-r 5 <fc 5 (C Ltci><DX$>2>. 
[0034] 

[*«©**©#«] jwt. c<D§&w<Dmm<D-Bm>k 

IU&©Ji5a§ 1 . SlliC ©^©IBS6©^ i « & z, m 
6©A5***^-r5U>X. 2«U>X1 *jML/TA 

tB^ $ ft s r ^ p tm&m^& fr^* ^oi^m-^K:^ 

^-TSA/D^^S. 4«lSiffi^©f : -* S?»*MMI 
4±©@i^7 ; -*^61j^gtct£;t;rRfe^. Gfe 

>»*>^%-52iX7C^* , ;-CS>^ (> 9a-9cB6iffl 
1 ©ft-Sf ^2 ©<t^ 

e) . i ottfefflra^tf ^M&ommmwommmi} 
isj^feiniL. -e©^ta*sm«:»-^^-riirafe©^}ifSfe 

[0 03 5] ^CC86mcoisrittBj-r^ o u>Xl*P, 

AS*L/3fc7ic««^^2(cifsts-r*. 

mt> s titer t a ?m%.m^* A /D^g&SS 3 tc «t o ? 

3ft6. 7 u-A>t'j 4«cS»3ftfciii«m#«ia^ 

ft. r. g. B©jssst-7-o^©«#*s-e-ft-eftgij>*{c 

2^tc^*';6 a~6 c«:S#ji*n-S. 
[0 036] <&#l§£fcBlH]S§9a~9 cT«. 2^tc>* 
V 6 a~6 c«C— ^SS3ftrC^fefflra*?f ^mmUL 

^©is^fed-^ tf i§ie©ifi»<i#* h 'im&m&m 
ssi ortf ^efflra?s#(cffiffl-rssffl^K*»m-r 
mm*. mm.&m^Rm.x$>i,m^<DHLS (« 

T. RiiiSClrgiife-rs) ©#lg{gife{f#©*>*jGfe{f 
#%lira*fi£-r^^. ^f^tHlHlSS9 ar«Rfe©^ 
ISi®^«c*!W5fg#U^HiiRR SCJ c ±T2c^{c2ia« 
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-5. 02 (a) «C©B#©Refg-^©{aSM^£^U 

m2 (b) tt&®s©2#7c&ti <x» y) m%.z/mn 

Mrs 20©=ft)^©f t«4iSl/Tt,^. 
[0 037]*fc, m^Mtiimm9 b -C«. SRIBXfC 
$8g-rS4o©Gfeff-!f*ffll>S. S3 (a) teC©B# 
©Gfe<t^©&aBB^?r^L. 03 (b) tt-SB^© 2 
^tcMM (x. y) U^Ute©iM£Jjn*.fc 3 

Gfefi-5f©#tf?3 nS{4S*s^T-5 2 -3©Hftfl5 
©JfrtR^bTt,^,, gfc. ^tt^frilisglCfcWSG 
fe{I#£fi£B#fc:JBv>Sxy¥E±-C©. Rfem-^Siy-'G 

feli#©fi[ggM^^ or (,»*. 
[0038] conmoBm 1 ret, tie-c^sisi 

6i#R«t5 2 o©=#^ifip t 8fe-C*&#i§<8! 

fe(t#G*i^-r^ 2 -z><D=ftm*mmmBK. sterns 
©ta<HJ:b^6Gfe<t#©?iram^G R *t?m-rs. 05 

•S®it^©Scttiififi^-r7a-^ + - h-c£>&„ 
[0 0 39] *r. ^f^ffllHlSS9a«. #MSR{c*j 
W5 2*R2, R4©¥^<»R* v E ^HarTS <*:r 
•^STl). tf'C^.tCfcW-SRfem-^RR i¥ 

2) o C©iSgT. #Mfeifc£SiS:fr|S]©Rfe{I-§-&c 
-X>-C. *^^©Rfe(t^ilj2il^c{4ST-5fte© 
R feff -^©^fil«:*t L X £<Dmm<D *V*>.v\-1fi$>%> 

[0040] mmicG&m^icttisxmm.jsitw 

^fi!G A v b — (G4 + G2) /2£@fcHLfcf&. g 
#ffiR« * 1 /2fSL/fcffl*(f *t«fiai«C*j|,»-C*S 

•C. SSiffi^C:teW5<g©GfeJ5#fi-5fG R v 
£ (Xf-^ST3) „ |5U$fCGT. 14©xyff± 
©*¥*(fiIKtirg-r*»«lx/-cRfeft^ (R 1 . R 3 ) 
atfGfed^ (G 1 . G3)*>^05©7a-ft-h 
5C{£-,T^&ffl^K;teWS<S©Gfej$#d-SfG R „ 

[0 04 1] ^5C. {g©ta^<t-^iL.-r^fiS3n/cSlL 
Gfef&5Ht#G R v XI1*?GM»<1#G R h ©5 

©«i*fc*.*4I^K:tt*frfcSfly&s& < i5«-c©fe<i 
-C. SlfitlHlSSl 0*ii6©7D-ft- KcWc*i^T 

m&ytt * s c > © <, > -r n *bk *m c >a> =& 

[0042] ?agciHiss 1 0 «n£fiS«*-cft 
SGfeff^-ic-o^r. S^rsis©ft-^ u-<;uffi©^ffi 
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G v = I G4-G2 I, G H = IG1-G3 I £gtfcH 

■7ST1 1) . :&«:. ^BK14Jg«ffl©^5riO. 
©L£l>{iITh 1 tOjvbfflm&JftlbZCtV. 
©tB08tt{CWSA«cM*s*5^5^«^iE-rS UfvT 1 
ST 1 2) . 

[0043] C©i * . &-f5fa<D\m&t l C-\-fttj:&tiltj; 
l>i8i§r. BP*>. &tiM1±J§«ffi©M#L!ft,H!Th 1 <fc 

10 m^G R v ©¥*feHB£»aiu -e©¥^rts*®^m^fii 

G R ib-CtB^J-r^ (^f^STl 3) . — 
^©tlBatttg^iKcW^H^^^J©^. IP*,, 
ttfg«ffl©M*5L#^'(BTh 1 cfc«3*#v>*§^ S*(aj 
©tBWtt*g«fiI?rA/W:k$5?L, Uf-^STH), g 

s#i6j©tiijgt^nsffi Gv ^^^©tawttjgsfiiG 
h io/hSv**!^*. ga*i^©is©sa:Ge^^{f# 
g r v zmmuiJimGK iu(^?-^sTi 5) . * 

¥#fa©tBf«1£fgt§HBG„ As^it^|S]©tarai4*g«fiiG 
v «fc 9 /Jn ^^©^©Tk^GfeS^i-^ 
20 G» „ Irt^f G» it5 (Xf7?-ST16). 
[0044] CCt, @71JS2(CtetfSZ^0 (R R 
R 2 R4 ) i. 05©Xf-"^ST 1 "CR 2 RZ?R< £ 
^^©^fflRA v e -CS#&;tfcj£R 2 „ SCXR 
« « £flH>fcHftJ& ( R R Ra h R« h ) <t. Sl^fSn 
2>ffimmG K iGz Si^G. ©^fflG A v b *>hUZ> 
=ftB (G R G 2 H G 4 „ ) i©^H^W«tB5»*mL 

[0045] 07(c*jt»r. ifflfi^ttiii^M-^u^^ 

©^:#3(CtB^0. ®#U^R a h =R. h . Gz h 
30 =G 4 „ -C&2>Ctfrt>=ftB (R R Rz « R, „ ) t 

(g r G; h g« h ) m*-rini>zMi!r=mzx- 

^^©feffiPfl^ffiiLz-Ctt. Cft6 2o©rf 
S. IP*>. Rfem^^Rg-rS— fjSHftfiGMf 

mmri-mm^nmit. RmmmRUGwmmvm 

G„ ©ibt(§Hi{C)feS«i: i 5«cL/-Cv»5. ^tttftfctt, 0 
fit^(C*Jv»-C. R„ CC*fL.r2)9-HC^S«fc^)&:fii (R 

40 h /2) *»nficL-Cv^g)3^ctitcK^rs= 

[004 6] — JiaW{C*5«l«©ia^«^<tfl 

^S^bfcis^. ^Wg©S»ffi«iii«x*;u*--<!: 

ztihoiw-iSimxw.z&z.tc-mmE.ftBb uxizm 
h. ■^tucmn^xm.mrs'kn^ciic'o^xit. c<d 
mm ««-c©HHSix* n/c^si-ctf o r 

O'SCiA^. *SmW«Cff •5fflFa@jfS©fel*>i i'© 
<=t"5«:0-C. Rli^{ag{c*iWSGfem^ffl[G R J&iRfe 

so ft#©^{k(cjt.G/cffl<turfflHai^$ns. 
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[0047] ±u<omxit. Rwm&mvGf&ftz&m 
iss©#«a&©#J8Giii&{ag t mm fe©#Mi®3s<ag©i» 

S. ( b ) itGmmtiLBlcistt i> RtitftRUBf&frffiW 

K (m. n ) 
~ K* v b (m, n ) 
- (J (m, n)-J A vB (m 
fc/cl/. K (m, n) i*m& (m. n) t,Z*sV 2>mfSl? 

*<zim&&fm<Dmm''<>\>. j (m. n) 
(m. n) K.a»^m&tL>x<Dm.m.^.m^<om^v 

-<Jk J»vb (m. n) «±fS««feff#«5i-©Plfe 
S&feit^©©^-^©^*!. CdBJ fePtt-T— 

[0049] C ©<fc 5 fC l,T\ fe*iRS*t#l©iSjei{4S£ 
S£&JiStfHflH£iNgjS \jVt*> c tdcja *) , 1 Hiffi#©fe 

ffiraaiyi* j«f L/T r g b ±mm^n^>y ^ -7-©* 

G H = G 3 = 1 

G A v b = (4 + 4) /2 = 4 
R A v e = ( 1 0 2 3+ 1 0 2 3) 
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*s^m+jffl<t^-'5. g/c ( c ) tjRis^fiigKfcw 

SBj$#*SRn©t§^*7Sl/-C*J«J. ffifflt5 4^.oaa 
li^*>?>©*B*f(4g*i$4«f)^lSJ-C*-5»Ci©**s (a) 

c+&R<tB£Aft§*&t:£«cj:-?-c. BlDfft&gw:** 
WftRflWMSlBJWTJl*. 

[0048] sso^sigc^fe^fflra^c©*^ 



20 



n) ) XCd (7) 

fiB£fc£>„ gfc. C©^«^T5 -5 6 44 

^ia^. ^a^sei *s*©mr*^©iM&<t«>ife£-r * 

[0 05 0] . «£*^-r^Lfc^w<c 1 0 \Z v 

(•©t-f K^il/tG 1 =4. G3=l. G5=4, 
R2 = R4=1 023t*f), @2SyS ( 7 ) tCSfo 

•azmwmicisi-r?>R&.m-tmz&mutcm^ «t© 
S(8) l) ©iUff^f Scitcft*. 

(8) 
(9) 

/2= 1 0 23 (1 0) 



( G H — G A v e 
( 1 -4) /2 



R H — Ra v e 
=10 2 3+ 
-1022 

[0051] &->x, &j&2tizmmmmi&Rim&<D 
.?g i k j: n «. ^mtm-oMmim.ifi-o^mm two 

K (m. n) 

— Ka v b (m. n ) 

- [ ( J (m. n ) - J a v e (m, 
fc/cU «Hi2# ">>" «2E^©Stffi*^r^TSA 
tdttftmiCVv Vis? H-5Ci41«t5. 

@ 5 RV® 6 tcfctt P-^-t-- H tr«»Di^feA 
^{C2*/i:«4-C9I^,I^L*ffifflLrc^. C*l6f*5£ 
(1 2) tCfcW*^ 2-CS0-S^©«««:i 
t-^^FT, 4t?S)S^H*(C2t7 

[0053] C ©J: 5 CC, C©^©JK@. 1 KliS-rfeJffl 

Nttrau*. wtrnt^v vis-? h<D&-v£x<Dmn&'<f 

*>cttfis]mx-s>z>. vfcifi^x, fi£*©;£i£ccl±!$u so 



) x 1/2 



(11) 

[0 05 2] Sfc. COHiSW^l-Ctt, (7) © 
CduliLr. 04{C*jt+^,#RSa<tfflW&©^M^ 

*><=>^c i/2£«ffl-r*. SforiC(7) wssu 
2) ©i^ccgir^^^cidiajte-c^S. 



n) ) >> 1 ] (12) 

[0054] ji«te©)KSS2 . c<Dmm<DBm2i*. 
o^-c^-n-e t n2t®^?: 1 Mi LtcM&micmi>xmm 

&&mn>$:ftr>Xl>tct)\ C©Htfi©JBS§2r{* > cn 



IS 

m&m-r-ocommmt.cm oxir 5 =t 5 act s. 
[0055] mz.it. ±imm<omi& 1 tmmc, rm 

imnotctbic&mrzRmmRVGmmic'o^xvm 

9aTli. 2^7c>*';6 aKA*?nfcS7-{>»© 

6S9©SG**^@LtBlHigS9 btca- KT «tt 
#HiIlK9br«, C*i*>©Gfe<f#rf»60fl;U:j:01 0 

8t#ft©iH«i©tBIH14*PMI-f5. 

coo56] tetf>K. Geit-st ©aeiojetfctt-r s±t 

»^ST21>. C©fig. »S^rS]<DG4RO'G2*St,» 
a«t:£|6j©G 1 Rtf G 3©**>6tBllSS£®ttiLfct§ 

^. agsssiateK:®®*©* ? s*t>Ga«*t©u-> ^ 

> ^Ji&g«SfiS©iIi3l*i???3E-r #ft©tBll8l4 
&lg*fcffi-r S?ctf>. C©SgJS©J&aS2 tc*j(,> 

^©tBWffi^fWi-rs. 

[005 7] C C-Ctt, Stt^|fi]©taHSi¥ffi(D/c» 

sc. ±imm<D&m 1 cc^u/cg 4so*g 2 (omtmic 
tiax.x. ^(DinmtciiL&tzGb. gi. gi 141 

ZMft, G3. G 1 2 £ii£i|£?:9-K:-3t,>T G 

2T?mHofctBii8£*jjnirf£. a». ar¥#£LTf# 
4ci#i>. fie^>r. lei— >cco^r 

tHHflE*fHWSC&"C. ffirafc©H«tcffiM«©fflL£[ 

c ©{^©^tBiHiK*® m-r -5) „ 

[0 05 8] ^(C. C;h6©^MIG v RO*G„ ©g£ 
§f3£©Ltl>fiiTh 2<tlfc&0 Ufs^STZ 2) . 
Th 2«ctb-<-C/jN$wn«Sil^rifiJS^*^|fi]ife^: 
£&tBWtt©g#&c><b*iJ»TL-c. ±iBHife©^«gi t 
id«&c0 5 ©^-c^fefcsa^rrfiKDfficDsaGfe^^ 

fi-5f G« v i*^rfiJ©(5©7K^GefiS^ff^G B „ © 

7'ST2 3). — ^f^ST2 2TSi£$/c«7K 

©*/h£I:k$.$! LX (^f^ST24) . tBH8g#ilSt, > 

Uf-^ST25, ST26) „ 

[0 0 5 9 ] [5J«©#JIfi£/B<,>£C<^:t , . RBtffc{ig(C 
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tifeff-^i. (7) *fc(i5£ (12) 

m?Z>C.tttX%Z>. CCr, EI8 (b) ©*&£»#$? 

g /cttll^lSjOl, > ftl^tC ©*#SEf & 

sits, #flse<t?irafe*5S8 (c)©n^i2 

m#>2>c£xmm<D$h%:&n(itiz>. c©«J:*>k:l 

vxmMmism&r sctxi mmnoy )i>*> ? -m& 
io *sf#6ns. 

[ooeo] ±iBjiJi©jf$sg i th:. ffira^(fi)*^e-r 
&m<Dmmg.tfim*:&mmmt l cm&? *> 2 ibss-to 1 « 
©*4«t,»rtfo/c*«. com&omi&zcDjisic. s 

K*«£-r&C<!;K:J:9. Si&*©*S^(K::teW£tB 
©i ? i*f$14£ -C*ia{CAnfcS50R©*S*BHS*iM 

[0 06 1 ] C©*«fi©JBSl2«:fc(,i-C«. l55T(fl| 
20 ©*BW£¥IM£?T 3 *§£\ il 0 ©.X 7"f7'ST2 1© 
cfc^{C« ^ffilB#-CH*nfcStBKSffl*#«»DSL/ 

xmmTzwttcmxstiWLtcifi. c ©re 9 

■rs 1 G4-G2 1 <omt*:ini:m<Dmmmftm*w.?> 

km-ts 1 g 1 -G3 1 (Dmtzi-i&uH-vmmmftmz 
m^m-fuan-r zmmic o x «t 1, ». 
[0062] mm<DB!£ 3 . c ©iwt©j&a§ 3 ^sit 

SW1IB89 a-9 cicfcWS^'^y-^fiCHl^i.!:^^ 
30 ^-^Sft*i±IBHit©0Sll t^^S. BP^. ±.&mM 
<D&mi {C*5Ct*tBrae*lffi^«. iS3^-r*2 7?(S]CC 

-3t,»r-€-n-?n 1 jH-r^isj^affcKurtB^mjii* 
^tfo-rc^c*^ c©Hit©^!ig3-c«, cti*iSX-r 
•5 2 ^(fiJ&O'^-ne i 4 5 S-rtiA:i4»^rS]©2 ^|S]tC 
-x>r. -?-ti^niifflTo©isj^gf(cKor?f 5 J:^cc 

[0063] mz.it, ±Ezmmv>Bm 1 ^pittc, r® 
^tftatctews Gem-^©fflrBi{coi»-csjiHj-rs o 

etU[Hl889 af{*. 2^yt';eatCAA?<i/c»7 
40 ^>^©R€L(t#^6#RSfflft-^<tLTS9©SRj£© 
{a«rn-KT5o »rafflfeffl#<hL.-C2^7C^* 
•;6b^6S9©Gl t G2. G3. G4©S^i*fi6» 
#tailISS9 btca- KITS. tfiifc@mi5]Se9 bTB. C 

n6©Gfefa#*>^>0d^.«s 1 i©7D-ft- htcse 
-pra@iii*{c*jWSS*i^©i5i«©tBMtt*^ffi^- 

[0064] te&tc, G&ft-^©?igiS^«:M-r S±T 
^&^Si>*i4J6^i^©^^ii*»e.tBBas«-®ai-rs 

(Xf »yST3 1 ) . C©K. C©HJS©^Sg3(C*j 

50 i>xi*. ±%Emm<D&miic™Ltc±Ttti}i(i]ictox. 
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X. mmcGl, G2. G3, G4©4SBI£ffll,>r£4 
a^^cDtiwe^M-r^. ecru. KW-micZiL-c 

1 3 5&l5fo<DiaMi:mm?Z>tctblCG v h = ( I G 4 
-G3 I + I G 1 -G2 I ) /2*£tfflU 
bT4 5g^[Sj©tlH«:^1ffi-rS/c«?)K:G„ , = (IG 
4-G1 I + I G3-G2 I ) /2*IfflT5. On*, 

(mzzx^x^zm*. m^m<om^&mtm.m. 

[006 5] ^(C. f#6ft7c§:£rfiJ©*BIJ8Kffi©&'JMiI 
4^WTS (^f^ST32). CCt, 4o©tBBS 10 

T 3 4 ©iftHUCiitf C C -Cti^!l[Ji*4«t>^|S]<D 

Gv h */c«G„ v £&/JMfi£ l,XlSMk+Z. ^{C. & 

T3 3> . m&ys&x$>zm&it> Mmmzxoyj&xn. 

f^ST34). ^MBMffl*5fiia^|fi]$/c« 

l-(x?^st35). ^-rs^©{sta^M#<ii 20 

=&ffi^M^fii<k LTW^-r* (Xf 5-5-ST36, ST 
37) . 

C0066] ±x&$m<DW,m 1 -c«. «ra^fsj*^-r 

<D2JrtH(Dfr>S:mi<>rft-,tct>K C©HJ&©ff2g3©J: 

Pf ft*PggH*©¥lf **tf D5S < a 9 . J; 9 

[0067] c©3?J6©fi*Sg3 (cfc^-ctt. S>MBIIS& 
2risjr*S£«su sa*r6j©<5ft-^aj^fii<t7k^ 

^J©<g(t#tB*fii© i P^lfil?r^e ! 3a{i^tB^fiI<i: L-fc 

c©Pfior«a<. se^iS]Sfc«*^iS]©{5m 

^©tBMfii©i,»-rn^s fc«^^*ig/h<B«:a &i§ 
^ c (Dmmjjft * fc «*^(6j ©{5m*>— :#©<g<f -*t 

*>cfct=»„ c©t§^ liKsnsiii^*. c©»6©^sg 
3tjSLfcM(i:tt^t, «fc K) -&ffi®j8ft*-£ts x * t> 

[0068] HSS©^4 . C <Dmm<DB1&4 (i. <fc» 
@miISS9 a~9 c«c*JW^^-7^-^SCtH^ffi<t^7 

^-2&#±iafi«s©ft?!?§i ijtaa. ip*>. iiauss 

©ffi*Sg 1 KfcttStBMfi&tti^&tt* * 2 ^(Sj(c 

i^f-yx^tdfi. c©Hifi©^s§4-c« t ctizm.%.-? 
S2^[fii«coi»r-en-enig^fflro©H^«:B9o-r so 
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m>. *>octie><t^a^2^K:oi,»-r4>-€-n^tijs 
Sfeffi-ro©ii^af{c*f o-ctf ^ J: sictz. 
[0069] m?at. ±izmm<Dmm 1 tm&ic> Ris 

^{4gK:teW5Geft#©^(coi,»-CgiHj-rs„ 

nmmK9 &xit. 2-X7c^*'j6a(cA*sn/c»7 

^>#©Rfem#fr£#fl3fflfi-^<!: UTS 9 ©SR.*© 
ffifca-FTS. *7c. J8R8B!fe<i-S| i U r 2 ^tc^ * 
6 b *> 6 0 9 ©S G.^^SffiHS8 9 b CC n - F t 

h. w$m\m$&Q bttt, cft£©Gfe<t-sia>e>m 
^isj©si»©f BMtt* wa-r s . 

[0 070] Gfe(t-^©aSililR«cSt-r S±T 

(^f 5 .7 , ST4 1 ) . C©RS. *a#ffl*0ijK:<hofct§ 
G4S^G2*Sl»{*«l^rfiI©G 1RC/G3©**» 

^©tBBUM^^Hl-rS^^s/t*!). c© 

st*fe©^4tcfcc^-c« > «n-etx©^ti:{4s-r-sis 

[007 1 1 C CXit. Stt^(Sj©tBKISfFffl©/cist) 

cc. iMmmomm 1 cc^bfcG 4&o*g 2 <rm.9t®x. 
fln&T. ^-© 1 ^jKKag-r s g 5 . gi, g 1 1 &a 

SiS^. RC/G6. G3, G 1 2^il^iS^K:-ot,irG 

1 st>'G 3 icft-rz&fmz&tb. •e-nf>«cG4B:afG 

2r^tBL/ctBBSa*ftnSt-.5. jiS. WM&L UXW 
htli>s.y l>f$Lft\Z 1 ffl^©#©iia>P>&£-7-f >£ U 

tBMS^ri^fflfi-rsci-r?. 1«ras©iii««:tBKIffi©aiS[ 
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